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SYSTEM FOR MOUNTING COMPONENTS 
IN A COMPUTER CHASSIS 

BACKGROUND OF THE INVENTION 

1. Technical Field 
This invention relates in general to a hardware mounting 

System and in particular to mounting interchangeable com 
ponents within a computer housing. Even more particularly, 
the invention relates to a System and method for mounting 
components, Such as data access Storage devices, within a 
personal computer housing where only one Side of the 
housing is accessible to the fasteners used to Secure the 
components. 

2. Description of Related Art 
Computers, particularly personal computers, are manu 

factured by assembling a variety of components within a 
housing. The components are usually assembled to a frame 
that receives and Secures each component in a 
predetermined, removable position with respect to the 
frame. Each component must be Secured in place to retain 
the component within the housing, and allow a multi-contact 
electrical connector to couple the component to other por 
tions through an electrical bus within the computer. 
However, components are also removable and/or replace 
able should they fail or the user decides to upgrade the 
computer. 

Such computers are often only partially assembled at the 
factory in advance of a customer order. ASSembly is com 
pleted when the configuration desired by a customer has 
been specified. For example, the computer typically has a 
System board and Standard input/output devices in place, but 
also has one or more slots for Storage devices left open until 
the user has specified his or her Selections. Devices that may 
be installed in the slots include a CD-ROM device or a 
diskette drive. In addition, the hard drive might be one of 
Several sizes and Speeds, depending on the needs and desires 
of the customer. Once the customer has identified his or her 
Selections, the chosen components may be inserted and 
Secured in place, thereby avoiding the necessity to inventory 
every combination for a given product. 

Even after the customer has specified his or her computer 
System and it has been assembled, the System is Subject to 
failure of a component. In Such circumstances, it is desirable 
to remove the defective component and replace it with a 
properly operating component. Also, Since the capacity and 
operating characteristics of the components are constantly 
being improved, it is possible for an improved version of a 
component to become available before the original compo 
nents wear out. In this circumstance, the user may wish to 
acquire the improved component and remove and replace 
the original component. Accordingly, it is desirable that 
components be quickly and easily interchangeable in the 
System housing. 

Although the number of components required to be 
mounted within System housings continues to increase, it is 
not desirable that the overall size of computers increase. In 
particular, personal computers must be easily transportable 
and fit within a user's office, either on the desk or under the 
desk. Thus, as the number of components increases, clever 
ways of packaging and mounting the components are 
needed. One way of mounting components exposes only one 
of the sides of the mounting frame for fasteners (e.g. Screws, 
nuts, etc.), and access for the fastening tools to Secure the 
fasteners in place. While only one side of the mounting 
frame of the personal computer is exposed, it is still neces 
Sary that the component be located in all three orthogonal 
directions (i.e. height, width and depth) of a slot formed in 
the housing frame for receiving the component. 

Prior art Systems have a variety of arrangements for 
mounting components within a housing. The most common 
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2 
System uses a frame with both lateral Sides exposed for tool 
and fastener access. Typically, Such a System employs a pair 
of mounting Screws on each Side of the frame and allows the 
component to be Secured in all three orthogonal directions. 
Thus, four Screws must be provided for each component and 
both sides of the computer must be removable, thereby 
requiring additional fasteners to be removed and replaced to 
change out a component. These additional StepS add cost to 
the manufacturing process and additional labor time to the 
process of changing a component. Accordingly, the designs 
of the prior art do not solve the needs of the industry to have 
a component mounting System that is easy, quick, and 
requires exposure to only one Side of the housing for the 
necessary fastenerS and tools. 

Accordingly, it is an object of the invention to provide an 
improved hardware mounting System. 

It is another object of the invention to provide a system for 
mounting interchangeable components within a computer 
housing. 

It is yet another object of the invention to provide a 
System and method for mounting components, Such as data 
acceSS Storage devices, within a personal computer housing 
where only one side of the mounting is accessible for 
attachment devices and tools to Secure the attachment 
devices in place. 
The foregoing and other objects and advantages of the 

present invention will be apparent to those skilled in the art, 
in view of the following detailed description of the preferred 
embodiment of the present invention, taken in conjunction 
with the appended claims and the accompanying drawings. 

SUMMARY OF THE INVENTION 

A System for mounting components within a frame of a 
personal computer where access to only one side of the 
frame is needed to mount or remove the components with 
fasteners and fastening tools. The components are Secured 
and restrained from movement in three orthogonal direc 
tions. The fasteners are mounted to the exposed side. 
Bracket guides and Spring fingers extend from the frame to 
provide location and biasing forces to Secure the compo 
nents in their proper locations. This System requires fewer 
fasteners and reduces assembly time during manufacturing 
and/or repair. It is easier and quicker to remove and replace 
a defective component or one which is being upgraded in the 
System. 

DESCRIPTION OF THE DRAWINGS 

So that the manner in which the features, advantages and 
objects of the invention, as well as others which will become 
apparent, are attained and can be understood in more detail, 
more particular description of the invention briefly Summa 
rized above may be had by reference to the embodiment 
thereof which is illustrated in the appended drawings, which 
drawings form a part of this Specification. It is to be noted, 
however, that the drawings illustrate only a preferred 
embodiment of the invention and is therefore not to be 
considered limiting of its Scope as the invention may admit 
to other equally effective embodiments. 

FIG. 1 is an isometric view of a typical environment a 
personal computer frame, with the Outer cover removed and 
showing a mounting bracket constructed in accordance with 
the invention. 

FIG. 2 is an enlarged isometric view of the mounting 
bracket of FIG. 1, showing examples of two components 
prior to insertion. 

FIG. 3 is an enlarged isometric view of the mounting 
bracket of FIG. 1, showing examples of two components 
after insertion. 
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FIG. 4 is a schematic front view of the mounting bracket 
of FIG. 1, illustrating four inserted components. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring to FIG. 1, an internal chassis or frame 11 for a 
personal computer (PC) 10 is shown. Frame 11 mounts 
inside the personal computer and physically Supports many 
of its components (e.g., motherboard, power Supply, cables, 
external housing, etc.). Frame 11 may be provided for many 
other types of computer devices having various electrical 
and electromechanical components. Frame 11 is formed 
from thin sheet metal with appropriate apertures for allow 
ing necessary communications with the external environ 
ment Such as input/output, ventilation, power, and Switch 
ing. In the embodiment shown, frame 11 includes a front 
panel 13, a rear panel 15, a top panel 17, and a side panel 19. 
Panels 13, 15, 17, 19 are permanently joined to one another 
to form a Solid, integral mounting Substructure. A Cartesian 
coordinate System 20 is provided for referencing purposes. 

The front panel 13 has a front side mounting aperture 21 
that is shown partially obstructed with removable plates or 
knock-outs 23. Knock-outs 23 may be removed from front 
panel 13, depending upon the types of components installed 
in frame 11. In this particular embodiment, a CD-ROM 
device 25 and a 3.5 inch floppy disk drive 27 were selected 
to be installed in aperture 21 on frame 11. Device 25 and 
drive 27 are two merely illustrative examples of the many 
types of components that may be installed in frame 11. 

Frame 11 contains a data acceSS and Storage device 
(DASD) mounting bracket 31 located just inside aperture 21 
for securing CD-ROM device 25, and disk drive 27 thereto. 
Bracket 31 securely fastens to frame 11 to form an integral 
support structure. Like frame 11, bracket 31 is also formed 
from sheet metal, and may be formed as an integral exten 
sion of panels 13, 17, 19. As shown in FIG. 2, bracket 31 has 
a large upper portion 33 and a Small inverted lower portion 
35. In the embodiment shown, bracket 31 has four mounting 
bays or slots that are each capable of Supporting one 
component (two in each portion 33, 35). Upper and lower 
portions 33, 35 are generally U-shaped, frame-like members 
that are joined at their bases 37, 39, respectively. Upper 
portion 33 has a left sidewall 41 and a right sidewall 43 
extending from its base 37. Likewise, lower portion 35 has 
a left sidewall 45 and a right sidewall 47 extending from its 
base 39. 

In the embodiment shown, right sidewall 43 of upper 
portion 33 has four compliant or spring fingers 51, 53, 55, 
57, and four spring tabs 61, 63, 65, 67, for receiving and 
engaging large components Such as CD-ROM device 25. 
Each spring finger 51, 53, 55, 57 is a generally rectangular, 
substantially flat, flexibly cantilevered, sheet metal member 
with a free end that protrudes Substantially toward the 
interior of upper portion 33 at an acute angle relative to the 
Z-axis, and extends Substantially in the y-Z plane. Each 
Spring tab 61, 63, 65, 67 is also a generally rectangular, 
flexibly cantilevered, sheet metal member, but extends from 
Sidewall 43 in a Substantially perpendicular fashion (along 
the X-Z plane), parallel to base 37. Right sidewall 43 also has 
two sheet metal alignment rails or shelves 71, 73 formed 
therein near its center for maintaining alignment of device 
25 with respect to bracket 31, and separation between 
installed devices 25. Shelves 71, 73 are rigid protrusions or 
embossments that extend toward the interior of portion 33 as 
a Stiff Support feature, and are Substantially in the y-Z plane. 

Left sidewall 41 of upper portion 33 has two alignment 
shelves 75, 77, and base 37 of upper portion 33 has four 
symmetrical alignment shelves 81, 83 (two of which are 
visible in FIG. 2). Shelves 75, 77 on left sidewall 41 
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4 
substantially align with shelves 71, 73 on right sidewall 43 
in the y-direction. Shelves 81, 83 are also substantially 
identical in form and function and also align with each other 
in the y-direction. Left Sidewall 41 also contains a precise 
array of fastener holes 85. Lower portion 35 of bracket 31 
contains Scale versions of many of these same features 
including horizontal Spring fingerS 91, Vertical Spring tabs 
92 (FIG. 4), alignment shelves 93, and fastener holes 95. 
Naturally, bracket 31 may be formed with more or fewer 
fingers, tabs, alignment shelves, and fastener holes, depend 
ing upon the number and Size of the components installed, 
and the type, size, and shape of the fingers, tabs, alignment 
shelves, and fastener holes. 

In the illustrative embodiment of FIGS. 2-4, each portion 
33, 35 is capable of Supporting and Securing two compo 
nents Such as CD-ROM device 25 and disk drive 27, 
respectively, for a total of four components in bracket 31, if 
so desired. For example, to install CD-ROM device 25 in 
frame 11, device is simply inserted into the desired slot in 
upper portion 33 of bracket 31. For the upper slot in upper 
portion 33, this is done by positioning the rear right Side 
edge of device 25a (FIG. 4) between shelf 73 and spring tab 
63, and the lower left side edge of device 25a above shelf 77. 
When these features are correctly positioned and aligned, 
device 25a is inserted rearward into the slot. Shelf 73 and 
Spring tab 63 Simultaneously engage the lower and upper 
Surfaces of device 25a, respectively, to vertically align it in 
the slot. Although there is physical interference between 
device 25a and spring tab 63, spring tab 63 deflects verti 
cally and allows device 25a to be inserted. Shelves 71, 73, 
75, 77 do not move. As device 25a enters the slot, spring 
fingers 51, 53 contact the right Surface of device 25a and 
automatically bias it to the correct horizontally lateral (side 
to-side) position within the slot. Again, there is physical 
interference between the side surfaces of device 25a, spring 
fingers 51, 53, and left sidewall 41. Fingers 51, 53 deflect 
laterally and allow device 25a to be inserted. 
AS device 25a continues rearward, it contacts Spring tab 

61 to maintain vertical compliance. Device 25a is fully 
inserted when the mounting holes 26 on the left Surface of 
device 25a (FIG. 2) align with holes 85 in left sidewall 41. 
Although device 25a has four or more holes 26, only two 
fasteners 97 inserted through two holes 85, 26 are required 
to properly Secure device 25a and maintain it in the correct 
longitudinal position. Thus, device 25a has Six vertical 
(y-direction) constraint elements (shelves 71, 73, 75, 77; 
Spring tabs 61, 63), and five horizontal constraint elements: 
three lateral (X-direction) elements (spring fingers 51, 53; 
left Sidewall 41), and two longitudinal (Z-direction) elements 
(fasteners 97). 

Device 25b is installed in the lower slot in upper portion 
33 (FIG. 4) and is vertically constrained by four shelves 81, 
83 and two spring tabs 65, 67; laterally constrained by two 
spring fingers 55, 57 and left sidewall 41; and longitudinally 
constrained by two fasteners 97. Disk drive 27a is installed 
in the upper slot in lower portion 35 and is vertically 
constrained by two shelves 93 and one spring tab 92; 
laterally constrained by one Spring finger 91 and left Side 
wall 45; and longitudinally constrained by at least one 
fastener 99 inserted through hole 95 in sidewall 45 and 
mounting hole 28 (FIG. 2) in the left surface of drive 27. 
Finally, disk drive 27b is installed in the lower slot in lower 
portion 35 (FIG. 4) and is vertically constrained by two 
shelves 93 and one spring tab 92; laterally constrained by 
one spring finger 91 and left sidewall 45; and longitudinally 
constrained by a fastener 99 in left sidewall 45. 
The invention has Several advantages and overcomes the 

disadvantages and limitations of the prior art by providing a 
component mounting System that requires access to only one 
Side of the housing for insertion and removal of components, 
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and provides locating and positioning members in all three 
Spatial directions. This System also requires only one or two 
fasteners and reduces assembly time. It is easier and quicker 
to remove and replace a defective component or one which 
is being upgraded. Components are located in three orthogo 
nal directions with respect to the frame, even if only one side 
of the frame is available for fasteners. Furthermore, it 
eliminates the removable front DASD cage that is common 
in computer minitowerS requiring additional Screws plus 
removal and reinstallation time. The present design does not 
add any part cost to the computer chassis. The Spring 
elements and alignment shelves are formed out of the parent 
material of the bracket. This design allows considerably 
more flexibility when designing computer chassis and 
greatly improves the manufacturability of the PC. The 
contact made between the tabs, fingers and shelves also aid 
electromagnetic interference (EMI) grounding. 

While the invention has been shown or described in only 
Some of its forms, it should be apparent to those skilled in 
the art that it is not So limited, but is Susceptible to various 
changes without departing from the Scope of the invention. 
For example, the present invention has been described in 
connection with Storage devices, but is also adaptable for use 
with other components. Also, the invention has been 
described with regard to fastenerS Such as Screws or nuts, but 
other fastenerS may be used. In addition, the invention is 
described in the context of forming the Spring fingers 
integrally with the frame, which is believed desirable to 
minimize the number of parts and the number of manufac 
turing Steps, but in Some applications, it may be desirable to 
form the Spring fingers from another material. For example, 
a nonconductive or resilient material like rubber or plastic 
would absorb impacts more efficiently. Accordingly, the 
foregoing description of the preferred embodiment should 
be considered as illustrative of the invention rather than a 
limitation thereof. 
What is claimed is: 
1. A frame, comprising: 
a plurality of Substantially orthogonal panels, 
a bracket mounted to at least Some of the panels and 

having an accessible Sidewall, an inaccessible Sidewall, 
and an opening therebetween, wherein the opening 
defines a bay within the bracket that is adapted to 
receive a component; 

a Support element formed in each of the Sidewalls of the 
bracket and extending into the bay, 

a Spring tab formed in the inaccessible Sidewall and 
extending into the bay, the Spring tab being adapted to 
engage and automatically align the component in a 
y-direction between the Spring tab and the Support 
element when the component is inserted into the bay; 

a Spring finger formed in the inaccessible Sidewall and 
biased into the bay, the Spring finger being adapted to 
engage and automatically align the component in an 
X-direction between the Spring finger and the accessible 
Sidewall when the component is inserted into the bay; 
and 

a fastener extending through the accessible Sidewall and 
adapted to engage, retain, and automatically align the 
component in a Z-direction when the component is fully 
inserted into the bay. 

2. The frame of claim 1 wherein the sidewalls of the 
bracket are formed from sheet metal and the Support 
element, Spring tab, and Spring finger are integrally formed 
therefrom. 
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3. The frame of claim 1 wherein each of the spring tab and 

the Spring finger is generally rectangular and flexibly can 
tilevered. 

4. The frame of claim 1 wherein the spring tab extends 
Substantially in an X-Z plane. 

5. The frame of claim 1 wherein the spring finger is 
oriented generally in a y-Z plane. 

6. The frame of claim 1 wherein the Support elements are 
oriented generally in y-Z planes. 

7. The frame of claim 1 wherein the fastener comprises 
tWO ScreWS. 

8. A computer chassis for automatically aligning and 
Supporting a component inserted therein, the component 
having first, Second, third, and fourth Surfaces, the chassis 
comprising: 

a first Sidewall extending in a y-direction; 
a Second Sidewall spaced apart from the first Sidewall in 

an X-direction and Substantially parallel thereto, 
a component mounting bay defined between the Sidewalls 

and adapted to receive the component in a Z-direction; 
a rigid shelf formed in each of the sidewalls, each of the 

shelves extending in the Z-direction, the shelves being 
Substantially aligned with each other in the y-direction 
and adapted to contact the fourth Surface of the com 
ponent, 

a first compliant member formed in the first sidewall and 
extending into the bay, the first compliant member 
being adapted to contact the third Surface of the com 
ponent, 

a Second compliant member formed in the first Sidewall 
between the first compliant member and the shelf in the 
first Sidewall, the Second compliant member having a 
free end that is biased into the bay and adapted to 
contact the first Surface of the component; 

a fastener; and wherein 
when the component is inserted into the bay Such that the 

Second Surface of the component is located adjacent to 
the Second Sidewall, the component is automatically 
aligned in the X-direction by the Second compliant 
member and the Second Sidewall, in the y-direction by 
the shelves and the first compliant member, and in the 
Z-direction by inserting the fastener through the Second 
Sidewall and Securing the fastener to the Second Surface 
of the component. 

9. The computer chassis of claim 8 wherein the sidewalls 
are formed from sheet metal and the shelves and compliant 
members are integrally formed therefrom. 

10. The computer chassis of claim 8 wherein each of the 
compliant members is a generally rectangular, flexibly can 
tilevered Spring. 

11. The computer chassis of claim 8 wherein the first 
compliant member extends Substantially in an X-Z plane and 
is generally perpendicular to the Sidewalls. 

12. The computer chassis of claim 8 wherein the second 
compliant member extends Substantially in a y-Z plane. 

13. The computer chassis of claim 8 wherein the shelves 
extend in Substantially y-Z planes and protrude toward an 
opposite Sidewall. 

14. The computer chassis of claim 8 wherein the fastener 
comprises a pair of Screws. 
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